[Extracellular Ca(2+)-sensing receptor-induced extracellular Ca2+ influx is down-regulated by caveolin-1 in human umbilical vein endothelial cells].
Although the function of extracellular Ca(2+)-sensing receptor (CaR) is known, the regulatory mechanism of the CaR function remains to be clarified. The purpose of the present study was to investigate the effect of caveolin-1 (Cav-1) on CaR-induced extracellular Ca(2+) influx by using acute caveolae disruption with Filipin or siRNA targeted to the Cav-1 in human umbilical vein endothelial cells (HUVECs). Intracellular Ca(2+) concentration ([Ca(2+)](i)) was detected by Fura-2/AM loading. The results showed that different concentrations of extracellular Ca(2+) failed to increase [Ca(2+)](i), while the CaR agonist Spermine (2 mmol/L) resulted in an increase in [Ca(2+)](i) that was diminished in buffer without Ca(2+) (P<0.05). No matter in buffer with or without 2 mmol/L Ca(2+), the [Ca(2+)](i) increase induced by Spermine in HUVECs was abolished after inhibition of CaR by a negative allosteric modulator Calhex231 (1 μmol/L) (P<0.05), conversely, the effect of Spermine on the increase in [Ca(2+)](i) in HUVECs was further augmented after acute caveolae disruption with Filipin (1.5 μg/mL) or transfection with siRNA targeted to the Cav-1 (P<0.05). This indicated that Cav-1 produced an inhibition of CaR-induced extracellular Ca(2+) influx. As to the biological mechanism of Cav-1-induced inhibition, immunofluorescence technique showed that both CaR and Cav-1 were present in HUVECs, and confocal microscopy supported the co-localization of CaR and Cav-1 on the plasma membrane. Functionally, the Cav-1 protein expression was decreased in HUVECs transfected with siRNA targeted to the Cav-1 (P<0.05); simultaneously, the CaR membrane protein expression was decreased (P<0.05), whereas CaR total protein level was unaffected (P>0.05). In conclusion, the present study suggests that CaR and Cav-1 co-localize on the plasma membrane in HUVECs and CaR-induced Ca(2+) influx is down-regulated by binding with Cav-1, and the mechanism involves the effect of Cav-1 on CaR localization on the plasma membrane and attenuating the CaR response to the agonist.